2
Males generally out-perform females in spatial tasks. This difference in spatial 26 performance may reflect differences in cue preference because males often use both 27 spatial cues (distance and direction) as well as feature cues, while females prefer to use 28 feature cues. However, studies in birds are but a few and results are conflicting. As 29 wild male rufous hummingbirds prefer to use spatial cues to relocate a rewarded flower, 30 in the present study we tested free-flying wild female hummingbirds of three different 31 species and males of one species for their cue preference in the same task in which 32 rufous males have been tested previously. Birds were allowed to feed once from a four-33 flower array in which only one flower was rewarded. When the birds returned, the 34 colour and the spatial cue designating the rewarded flower had been dissociated.
35
Although we had expected females to visit the flower of the correct colour (feature cue) 36 first, during the test phase most of the birds (males and females) went to the correct 37 spatial location (spatial cue). It appears, then, that preference for spatial cues is not 38 specific to males and it seems more likely to depend on the relevance or value of a cue 39 to the solution of the task. Seymoure, Dou & Juraska, 1996) . This effect appears to hold both across species and 56 tasks. For example, when returning to a platform in a Morris water maze male rats 57 outperform conspecific females when extra-maze landmark cues are absent but not 58 when a landmark is made available (Roof & Stein, 1999) . Similarly, on a computer 59 screen version of a delayed non-matching-to-sample task, women were more likely to 60 use feature than location cues, whereas men used both types of information equally 61 (Jones & Healy, 2006 (Hurly & Healy, 1996) .
102
To determine whether female hummingbirds preferred to use feature rather than 103 spatial cues we tested female hummingbirds of three different species using a similar 104 task to that used by Hurly and Healy (1996) . In this test birds visited a four-flower the opportunity, we also tested male white-eared hummingbirds.
115
Our expectation was that if space use selects for a preference for using spatial November of 2013.
136
The study was conducted with ethical permission from the University of St surrounded by a yellow cardboard circle (2 cm in diameter). After the bird had fed from 156 the cardboard "flower" once, we replaced it with a larger one, also yellow (6 cm in 157 diameter). Finally, after the bird fed from that flower, the feeder was removed and the 158 experiment began. This training procedure ensured that the bird was exposed to both 159 the spatial and colour cues the same number of times.
160
The hummingbirds tested in Mexico were trained following the same training 161 protocol as describe above. We first placed artificial feeders at locations within 1km of We compared the distribution of observed first visits made to all flowers during
190
Phase 2 to a distribution expected by chance with a Chi-squared of goodness-of-fit test.
191
Since the expected frequencies of the distribution of the visits were smaller than 5, a 192 randomization test with 10, 000 permutations was used to determine the probability of the correct colour and no female went first to an irrelevant flower (Fig. 2) . Together, the The mean (±SE) inter-trial interval for the male white-eared hummingbirds was Award. We thank the staff and administration of the Scientific Station "La Malinche".
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